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Analysis of genotypic and pathotypic diversity in Xanthomonas
oryzae pv. onzae by Rep-PCR

JI Guang-hai, HE Yue-qiu, ZHANG Shi-guang, QIAN Jun
(Key Lab for Plant Pathology of Yunnan Province, Yunnan Agricultural University, Kunming 650201, China)

Abstract: Fifty-six strains of Xanthomonas onzae pv. onzae (Xoo) were analysed by using short bacterial
repetitive elements(REP, ERIC and BOX primers) and the repetitive DNA element IS1113 from X. onzae
pv. onzae. Dendrograms were generated from the combination data sets of primers ERIC and J3 by using UPG-
MA amalysis. The results indicated that extensive genetic variability and geretic diversity existed within the
population of X. orzae pv. onzae strains tested. All strains could be divided into 10 groups at level of 70%;
similarity. Group 4, 5. 8, 9 and 10 were predominant. Strains collected fiom Yunnan Province were divided
into 6 groups, and each group was partially associated with the regional origin of pathogen population. Eigh-
teen pathotypes (virulence phenotype) were identified bg using 16 near-iso-genic rice lines, each cntaining a
single gene for resistance. The pathotype diversity and complicity of strains tested from Yunnan Province were
higher than those from other provinces in China. The results would be facilitated for further understanding of
the population structure of X . onzae pv. onzae in China.
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Rep-PCR

RepPCR ,
1
1.1
. —70 C ) PSA
( 1 gt 3 gt 5 gt
15 g+ 17 ¢+ 1L, pH7.2) . 28
T 2-34 .
3% 10° CFU/ml.
1.2 DNA
PSA .28 G 180
v/ min, 36 h. L4
DNA. 2 ML DNA 7.5 mg/L
, 4 V/an,
ADNA . DNA ADNA .
DNA
50 ng/HL.
1.3 RepPCR
1.3 1 #R#H 10X (KCI 500 mmol/ L,
TrisHCl 100 mmol/I, pH9.0, Triton x-100 0. 1%
($);MgCl 25 mmol/L; 25 mmol/ L. dNTPs » 2.5
mmol/ L(A, G, C, T) (Promega), (BSA)
850 tg/mlL, 00 , —20°C
; Tag DNA 5 U/ML (Pomega );
(Sigma)
1.3.2 3|4>0
(REP. ERIC. BOX)
(51113) .
200 #mol/ L, ,—20 C

BOX: BOXIR (5-CTACGGCAAGGCGACGCTGACG-
3).
REP. REPIR-1(5 -MICGICGICATCTGGG3),
REP2-1(5-1CG ICTTATCIGGCCTAC-3").
ERIC: ERICIR (5'-ATGTAAGCTCCTGGGGATTCAC-
3,
ERIC2(5-AAGTAAGIGACTGGG GTGAGCG -3)).

IS1113; J3 (5 -GCTCAGGTCAGGTCGCCTGG-3).
1.33 RepPCR & 2 5 X gitscher buffer 2 ML,
2.5 tmol/L dNTP 1.6 “L, 20 Mmol/L 1 ML,
BSA 0.5 ML, Tug (5 U/tL) 0.2 ML, DNA (10
ng/PL) 1 11, 20 ML, 20 ML

. PCR ;95 C 7 min,
35 ( 94 “C1 min, ERIC.J3.BOX .REP
52.68.53 44 C; 65 C 15 min,
PCR 4 C Perkin Elmer 9600
RepPCR 4~ 3§ /= 4 37 JI5 4% 420 6 ~8 L
15 mg/ L . 4
5~6 h, . .
Image Master

1.3. 4
V/em,

b b

Synelgel
RepPCR & 38 =4 Synelgel #& I W 7K 42 M)
(5. 0 mg/ L Agawset 7. 5 mg/ L Synelgel)
R 2 V/em, 10 h ,

1.3.5

RE D RepPCR
, “17, “07, Excel
) Statistic ) Percent Disagreement
, UPGMA

1.3.6

1.4
IR24
(NILs ),
, 3X 10°
CFU/mL, ,
10 ) 20d .
[7, 8] .

2.1
DNA ,

DNA s &5
mg/ L 2.3 CTAB
; / / ,
4 (BOX.ERIC. REP. J3)
DNA PCR ,
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J3 ERI. .
2.2 DNA ¢ 2). .
DNA . la ERIC 0.3 . 56 10 .
DNA . 18 4.5.8.9.10 . 4
. . 14 . 25
. . 0.2 19 .7 N14.
1b 0835.X00 172. 0526 HB8417. J4.KS-6-6. SCT4.. B]84-
IS1113  DNA : 3.0S144.IR79. X-5-2.05893. JS147-4.056.ZJ27 16
100 bp ~5 kb 1~16 29 ) 1.2
16 . ERIC IS1113 03 .,
M I 2 3 4 5 6 7T 8 9 1001 121304 I8 ]6 17 18 19 Xy 21 22 23 24 25 26 27 28 29 M

M 3031 32 33 34 35 36 37 38 39 40 4) 42 43 49 45 46 47 48 49 50 51 52 53 54 55 S0 57 SN M

- e s T e A v sl e e e e e -

a. ERIC—PCR DNA

AL 300 X132 33 34 35 36 37 IR R0 4 4] 42 43 44 S35 46 47 48 49 50 515253 54 S5 56 ST SEM

——
o e e e
- L

-

b.IS1113— PCR DNA
M: DNA makerADNA/ E@ R1 + HindlID, 1. ZJ27, 2: HB17, 3. 0S189, 4: X00 172, 5: 0S35, 6: X269 7. 0S27, 8: X04 9: F14 10 0S169, 11: N14, 12:SC14,
13: KS-6-6 14: YN15, 15: HB817 16: 0S26, 17: J4 18: OS144, 19: BJ84-3, 20: 0S-6, 21: JS147-4, 22: 0S93, 23: X-S-2, 24: IR79, 25: PX86, 26, AH28 27.
LHB 28: SYBB, 29: PX71, 30: Y1, 31: Y2,32: Y3 33: Y4, 34: Y5, 35 Y7, 36: Y8, 37: Y10, 38: Y11 39: Y12 40: Y13 41: Y14 42. Y15, 43. Y17, 44: X1, 45;
X5, 46 X6, 47: X7,48: X8 49:X9, 50 X11, 51: X12, 52: X13 53 X14, 54: X15, 55: Xocl6, 56: X17, 57: SYBB, 58: PX71
1 ERIC-PCR  IS1113-PCR DNA

Fié' 1 ERIGPCR an(ji IS1113-PCR fin, erpn'nting.patterni from genomic DNA ?f Xanthamonas oryzae py. orzge strains
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Fig. 2 Dendwgram of 56 representative strains of Xanthanonas oryzae pv. oryzae generated by UPGMA cluster analysis

1 7
Tab. 1 The response patterns between 21 races on 7 differentials

' differentials
pathotype BB1 BB14 BB3 BB4 BBS BB21 representative strains

0 R R R R R R R 05189 B1474 Q10
1 S R R R R R R Yunl5 0S27
2 S S S R R R R 05209, SYBB, 0535, KS-6-6 SC14, JS14 Q7-4
3 S S S S R R R YL Y2 Y4 X4 X5, 0526 J4, 05169
4 S S R R S R S X7 05172, BJ84-3 0S144, IR79
5 S S S R S R R HB8417, PX71
6 S S S S S R R X296 XS2, 0893, X04 LHB
7 S S S S R R MS Y16 Y17 ZJ27, 0S6
8 S S S S S R R/’S Y7 Y8 Y15 X10, (4, AH28 PX86
9 S S R R R S MS X9 Q9

10 S S R S S R R Y3

11 S S S S R S R X1 Y5 Y11, X15, X13

12 S S S S S S S Y6 X6

13 S S R S S S S Y10 Y14, X14

14 S S S R S R S X8 N14 F14

15 S R R R R S R X11

16 R S R R R S R X12

17 S S R S R S R X17

1) 3+ 4%%; Toyonishiki (Xa-18), BBI; IRBBI (Xa-1), BB14; IRBB14 (Xa-14), BB3; IRBB3 (Xa-3), BB4; IRBB4(Xa-4), BB5; IRBB5
(Xa-5). . BB21: IRBB21(Xa2 s, R #d, S; Bk MS; ¥ B R/S: s/ BJR
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(Xa-2). IRBB10 (Xa-10). IRBBI1 (Xa-11). Tetep
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